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Social Problem Solving and Posttraumatic Stress Symptomatology in Veterans 
Alexandra Paige Greenfield 
Arthur M. Nezu, Ph.D., ABPP, D.H.L. (Hon.) 
Christine Maguth Nezu, Ph.D., ABPP 
 
 
 
Posttraumatic Stress Disorder (PTSD) is a mental health condition that may develop 
following exposure to one or more traumatic events involving actual or threatened physical 
harm. It is often characterized by symptoms of hyperarousal and oversensitivity to threatening 
stimuli. One of the neurological factors maintaining these symptoms is thought to be an altered 
response to stress via disruptions in the fear conditioning circuit in the brain. For individuals 
with PTSD, incoming stimuli may initiate a fear response before the presence of real danger can 
be assessed. The current investigation proposed that social problem solving (SPS), or the ability 
to cope with stressful life problems, is one of the critical cortical processes that is bypassed in 
the fear conditioning pathway in individuals with PTSD. This study was designed to assess the 
ability of SPS to predict PTSD symptomatology in Veterans after controlling for relevant 
demographic covariates. 
 The study sample consisted of 159 Veterans of the United States Military who 
completed a series of self-report questionnaires via an online survey. Participants were 
recruited via outreach to organizations serving Veterans in Philadelphia, Pennsylvania, as well 
as flyers, emails on list-servs, and word of mouth. In addition to demographic information, 
study variables were measured using the Social Problem-Solving Inventory-Revised Short Form 
to characterize problem-solving abilities and the PTSD Checklist-5 to evaluate PTSD 
symptomatology.  
 vii 
Current tobacco use was found to be a significant bivariate predictor of PTSD 
symptomatology and was therefore included as a covariate in the final analysis. A hierarchical 
linear regression revealed that SPS significantly predicted PTSD symptomatology after 
controlling for the influence of tobacco use. The variance explained by the model as a whole 
was 22.6%, with SPS explaining 17.9% of the variance in PTSD symptomatology. Negative 
problem orientation was the strongest predictor of PTSD symptomatology among the five 
dimensions of SPS.  
 This study is among the first to establish an association between SPS and PTSD 
symptomatology. Additional research is needed to better understand the neurological 
pathways that underlie this relationship. The current findings suggest that Problem-Solving 
Therapy (PST), which aims to increase adaptive adjustment to life stress by improving problem-
solving attitudes and behaviors, may be an effective intervention to prevent or reduce PTSD 
symptomatology among Veterans. Future studies should develop PST-based interventions for 
Veterans and evaluate their impact on PTSD symptomatology.
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CHAPTER 1: Introduction 
 Posttraumatic Stress Disorder (PTSD) is a mental health condition that may 
develop after a terrifying ordeal involving actual or threatened physical harm (American 
Psychiatric Association [APA], 2013). As American soldiers return from years of war in 
Iraq and Afghanistan, the high prevalence of PTSD among Veterans has brought national 
attention to the causes, screening, and treatment of the disorder (Institute of Medicine 
[IOM], 2014). Hallmark features of PTSD include hyperarousal and oversensitivity to 
threatening stimuli. One of the neurological factors that contributes to the maintenance 
of these symptoms is a disruption of the fear conditioning pathway in the brain, which 
results in generation of the fear response before incoming stimuli are processed by the 
cerebral cortex (LeDoux, 1996). The current investigation proposed that social problem 
solving, or the ability to cope with stressful problems, is one of the critical cortical 
processes that is bypassed in the fear conditioning pathway in individuals with PTSD. 
This study was designed to assess the relationship between social problem solving and 
PTSD symptomatology in Veterans. 
Posttraumatic Stress Disorder 
 PTSD is a mental health disorder that can develop following exposure to one or 
more traumatic events (APA, 2013). Traumatic events are loosely defined as threats to 
or actual death, serious injury, or violence. These may include exposure to war as a 
combatant or civilian, physical or sexual assault, torture, terrorist attacks, natural 
disasters, and severe motor vehicle accidents. These traumas may be directly 
experienced, witnessed as they occur to others, or experienced through repeated or 
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extreme exposure to aversive details about the event(s). The disorder may be 
particularly severe or long-lasting when the trauma is interpersonal and intentional, 
such as sexual violence or torture. The Diagnostic and Statistical Manual of Mental 
Disorders (5th ed.; DSM-5; APA, 2013) describes the symptomatology of PTSD in four 
distinct clusters: re-experiencing, avoidance, persistent negative alterations in 
cognitions and mood, and hyperarousal. These encompass a range of symptoms that 
may present in different clinical patterns across individuals.   
 The re-experiencing cluster of PTSD symptoms involves the presence of intrusive 
and distressing memories of the traumatic event(s) in the aftermath of its occurrence. 
This is one of the classic signs of PTSD. In addition to distressing memories, individuals 
may experience recurrent distressing dreams that are related to the traumatic event(s) 
in content or affect. For instance, a survivor of rape may have repeated dreams of 
feeling trapped or attacked. It is also common for individuals with PTSD to have 
dissociative reactions, such as flashbacks, in which they feel as if they are re-
experiencing the trauma. These memories can seem incredibly real and induce 
emotional and physical reactions similar to the feelings that were experienced when the 
event(s) took place.  
 The DSM-5 characterizes the avoidance cluster of PTSD symptoms as persistent 
avoidance of stimuli associated with the trauma(s). Those with PTSD tend to avoid both 
internal and external stimuli that resemble or symbolize the traumatic event(s), and 
they often experience marked physiological reactions to these cues. This may be 
evidenced by the avoidance of internal triggers, such as distressing memories, thoughts, 
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or feelings about the traumatic event(s), as well as attempts to distract oneself as a way 
to avoid thinking about the trauma(s). Avoidance may also be demonstrated by efforts 
to avoid external reminders of the event(s), such as people, places, activities, or 
situations that arouse distressing memories, thoughts, or feelings about the trauma(s). 
For instance, individuals who suffered childhood abuse may avoid returning to their 
hometown where the trauma occurred or seeing television programs or news reports 
about similar events. They may also avoid other sights, sounds, smells, or people that 
are reminders of the abuse. 
 The third cluster of PTSD symptoms involves the experience of negative 
cognitions and mood associated with the traumatic event(s), which can take various 
forms. Some may find themselves unable to remember an important aspect of the 
traumatic event(s) due to dissociative amnesia. Others may experience persistent and 
exaggerated negative beliefs or expectations about oneself, others, or the world. For 
example, an individual might think, “I am permanently damaged by this event,” or “The 
world is a dangerous place.” Individuals may develop persistent, distorted cognitions 
about the cause or consequences of the traumatic event(s) that lead the individual to 
blame himself/herself or others. These altered cognitions are often accompanied by a 
persistent negative emotional state, such as fear, anger, or guilt. Individuals may 
demonstrate significantly diminished interest or participation in activities they used to 
enjoy, as well as feelings of detachment or estrangement from others and a persistent 
inability to experience positive emotions. 
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 The hyperarousal cluster of PTSD symptoms is marked by high arousal and 
reactivity associated with the traumatic event(s). Some individuals may display irritable 
and angry behavior, which is typically expressed as verbal or physical aggression. In 
addition to violent outbursts towards others, individuals with PTSD may also engage in 
self-destructive behavior such as reckless driving, substance abuse, or self-harm. They 
are also prone to hypervigilance and remain overly sensitive to potential threats, both 
related and unrelated to the traumatic event(s). Those with PTSD may exhibit an 
exaggerated startle response and remain especially reactive to unexpected movements 
or sudden noises. They may also struggle to maintain concentration and focus in daily 
activities, as well as experience difficulty with memory. In addition, sleep disturbances 
are common and may be due to heightened arousal or concerns about safety. 
 A diagnosis of PTSD may warrant the addition of the specifier “with dissociative 
symptoms.” This is assigned when an individual experiences persistent or recurrent 
feelings of depersonalization or derealization. Depersonalization is the sensation that an 
individual is detached from or an observer of one’s own body or thoughts. This 
impression may create the sense that the person is in a dream or that time is moving 
slowly. Derealization is the experience that one’s surroundings are unreal, as if 
dreamlike or distorted. 
 Many symptoms of PTSD may be characteristic of the expected immediate 
reaction to a trauma. However, individuals with PTSD experience a persistence of 
symptoms for more than one month. In addition, symptoms must cause significant 
distress or functional impairment to meet diagnostic criteria for PTSD. For example, 
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negative alterations in mood or avoidance of trauma-related stimuli may interfere with 
one’s ability to engage in social activities. Intrusive symptoms and difficulties with 
concentration can interfere with one’s performance at work. Individuals who not meet 
full diagnosis until more than 6 months after the trauma(s) are assigned the specifier 
“with delayed expression.” 
 The diagnostic criteria of PTSD as defined by the DSM-5 reflect several new 
changes from those described in the fourth edition (APA, 2013). First, the DSM-5 is more 
explicit in identifying the different ways that a traumatic event may be experienced. The 
DSM-5 also divides PTSD symptomatology into four clusters, while the DSM-IV 
previously conceptualized the avoidance and numbing clusters as one category of 
symptoms. Confirmatory factor analyses have confirmed the structure and temporal 
stability of this four-factor model of PTSD (Keane et al., 2014). All four clusters include 
new or revised symptoms, such as persistent negative emotional states and irritable or 
aggressive behavior. The DSM-5 also created a separate set of criteria that lower the 
diagnostic threshold for children and adolescents to be more developmentally sensitive. 
PTSD in Veteran Populations 
 PTSD was once considered to be a failure of individual combat Veterans who 
were “shell-shocked” by their experiences on the battlefield (National Institutes of 
Health, 2010). These Service Members were often rejected by their peers, labeled as 
weak, and removed from combat zones or discharged from Military service. Many were 
skeptical about whether PTSD was a valid diagnosis given its heterogeneous 
presentation (Ray, 2008) and what some view as the medicalization of a normal reaction 
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to stress (McHugh & Treisman, 2007). In 1980, PTSD was first included in the DSM-III 
(APA, 1980). Today, PTSD is recognized as a psychobiological mental disorder that can 
affect survivors of not just combat experience but also a range of other traumas such as 
physical or sexual assault, terrorist attacks, natural disasters, or serious accidents. 
 Since 2002, approximately 1.7 million American Veterans have returned from 
serving in Operation Enduring Freedom (OEF) in Afghanistan, Operation Iraqi Freedom 
(OIF), and Operation New Dawn (OND) in Iraq. Of these, 326,224 OEF/OIF/OND 
Veterans were seen at Veteran Affairs (VA) Hospital facilities for potential or provisional 
PTSD following their return from service (Epidemiology Program et al., 2013). The VA 
reports that the prevalence of PTSD among OEF/OIF Veterans receiving VA health care is 
29% (Bagalman, 2013), and a 2012 report by the IOM indicates that recent estimates of 
PTSD among OEF/OIF Service Members and Veterans overall range from 13 to 20% 
(IOM, 2012). In comparison, the DSM-5 reports that the projected lifetime risk for PTSD 
in the United States at age 75 years is 8.7% and the twelve-month prevalence in adults is 
approximately 3.5% (APA, 2013). It has also been widely documented that women are 
significantly more likely than men to develop PTSD (10.4% versus 5.0%; Kessler et al., 
1995). Some suggest that the increase in PTSD diagnoses for Veterans is due in part to 
new mandatory screening for PTSD symptoms in primary care settings (Mott et al., 
2014). Others suggest that while higher rates of PTSD in Veterans may reflect higher 
prevalence of the disorder, there may be other factors at play. Delayed onset PTSD, 
malingering, or financial incentives may be causing Veterans to seek PTSD disability and 
compensation benefits at unprecedented rates (McNally & Frueh, 2013). It is likely, 
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however, that the growing trend of PTSD diagnoses reflects actual mental health need 
in the wake of traumatic wartime experiences.  
It is important to study combat-related PTSD separately from PTSD invoked by 
other traumatic events as Veterans are returning from wars abroad with a unique set of 
traumatic experiences. Those who served in combat zones have been exposed to events 
that place them at significantly higher risk of psychological and physical symptoms when 
confronting day-to-day problems (Nezu & Nezu, 2014). Veterans may be coping with 
residual stress from the psychological and physical strain of combat, facing ethical limits 
in combat, grief and anger at the loss of friends, frequent and prolonged absences from 
home and loved ones, and constant fear of pain and death. Once discharged, Veterans 
may face symptoms of depression and anxiety, interpersonal or relationship problems, 
feelings of loneliness and estrangement from friends and family, physical disabilities 
resulting from injuries during their services, substance abuse problems, and financial 
difficulties. However, the strategies that once helped a Veteran to survive at war may be 
maladaptive in coping with problems during the transition back to civilian life. For 
instance, as Nezu and Nezu describe, scanning the road for improvised explosive devices 
may be an important behavior for a soldier’s survival in Afghanistan. However, scanning 
the street for explosives in the United States may contribute to unsafe driving and 
endanger the safety of the Veteran as well as others on the road.  
The high rates of PTSD in Veterans highlight the need to better understand the 
psychological, biological, and social factors that play a role in the disorder, as well as 
improved access to quality treatment. Despite significant mental health needs, seeking 
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help through traditional mental health services often carries a stigma and leads many 
Veterans to avoid treatment (Vogt, Fox, & Di Leone, 2014). For those who do access 
treatment, a survey of VA mental health professionals revealed striking variability in 
practices and attitudes related to disability assessment of PTSD (Jackson et al., 2011). 
Furthermore, many clinicians reported rarely or never using testing, standardized 
clinical interviews, or functional assessment scales when determining disability ratings. 
It is therefore critical to better understand PTSD in Veteran populations, implement 
standardized screening procedures, and develop interventions that improve Veterans’ 
ability to cope with stress.  
Biopsychosocial Correlates of PTSD 
 One of the notable features of PTSD is its high comorbidity with other mental 
disorders as well as physical illnesses. A range of studies has documented this among 
Service Members and Veterans with PTSD. For instance, Goldberg et al. (2013) 
compared male Vietnam-era twins and found that Veterans with PTSD had poorer 
mental health, poorer physical functioning, and greater physical disability than their 
counterparts without PTSD. A review of the literature revealed associations between 
PTSD and higher rates of morbidity, mortality, and suicidal behavior (Pompili et al., 
2013). 
 According to the DSM-5, those with PTSD are 80% more likely than those 
without PTSD to have symptoms that meet diagnostic criteria for at least one other 
mental disorder (APA, 2013). While it is not ethically possible to prove causality with an 
experimental design, research suggests that PTSD is a risk factor for subsequent 
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development of depressive disorders rather than depression serving as a risk factor for 
PTSD (Stander et al., 2014). The most compelling evidence for this directionality in the 
relationship between PTSD and depression is a study by Breslau et al. (2000), which 
used longitudinal data from the National Comorbidity Survey (Kessler et al., 1995). Data 
gathered at baseline found that the risk for major depression was 2.8 times higher in 
trauma-exposed individuals who developed PTSD, but only slightly and not significantly 
increased in exposed individuals who did not develop PTSD. Furthermore, prospective 
data collected at a 5-year follow-up interval found that exposure to trauma during the 
follow-up period led to increased risk for first-onset major depression in those who 
developed PTSD, but not those who did not develop PTSD. The findings show that 
differences in depressive outcomes were not due to differences in the type of trauma. 
PTSD therefore appears to precede elevated risk for depression in this civilian 
population. 
There are also high comorbid rates of PTSD and alcohol use disorder. There is 
again no consensus on the causal direction of this relationship, however a study by Kline 
et al. (2014) indicated that pre-deployment alcohol use status showed no impact on 
new onset PTSD, while PTSD increased the risk of new onset alcohol use dependence. 
This suggests that those with comorbid alcohol use disorder may be using alcohol as a 
coping mechanism for PTSD.  
Traumatic brain injuries (TBI) are also highly comorbid with PTSD. In Iraq war 
returnees, 44% of Veterans reporting TBI with loss of consciousness met criteria for 
PTSD when assessed 3-4 months after deployment (Hoge et al., 2008). A study by Yurgil 
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et al. (2014) showed that even when accounting for pre-deployment symptoms, prior 
TBI, and combat intensity, TBI during the most recent deployment was the strongest 
predictor of post-deployment PTSD symptoms. In addition, PTSD approximately doubles 
the risk of dementia (Veitch, Friedl, & Weiner, 2013). PTSD severity was also associated 
with insomnia in a longitudinal study of 80 Veterans seen in a VA primary care setting 
after recent combat exposure (Pigeon, Woodsley, & Lichstein, 2013). 
 After adjusting for socioeconomic status and other mental health disorders, 
PTSD maintains significant associations with several physical health problems, including 
cardiovascular diseases, chronic pain conditions, respiratory diseases, gastrointestinal 
illnesses, and cancer (Sareen et al., 2007). The same study showed that after adjusting 
for socioeconomic status, mental disorders, and severity of physical illnesses, PTSD was 
associated with a greater number of suicidal attempts, poorer quality of life, and greater 
short- and long-term disability in a large community sample. Johnson et al. (2004) found 
a mortality rate of 17% in Vietnam Veterans (N = 47) within 6 years of seeking 
treatment, which was nearly 5 times higher than the expected rate (2.8%) among 
American men in their age range (45-54). The causes of death in this sample included 
drug overdose, motor vehicle accidents, suicide, stroke, heart failure, and liver disease.  
Among Military Service Members and Veterans, the length of deployment is 
related to the probability of screening positive for PTSD (Shen et al., 2009).  Multiple 
deployments are also associated with a higher risk of PTSD, with those previously 
deployed more than three times as likely to screen positive for PTSD (Kline et al., 2010).   
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In the general population, the risk for developing PTSD following a traumatic 
experience is two times higher in women than in men (Breslau, 2001). However, Street 
et al. (2013) found that the gender differences observed in other populations are not 
found among OEF/OIF Veterans, suggesting that increasing similarity in men and 
women’s deployment experiences may override pre-existing gender differences in 
vulnerability. A review of the literature supported the finding that female Veterans 
report slightly less combat exposure than males but higher exposures to other stressors 
of war such as Military sexual assault (Conard & Sauls, 2014). Female OEF/OIF Veterans 
have been shown to have an increased risk of interpersonal stressors during 
deployment such as experiencing sexual harassment, general harassment, and poorer 
unit support (Street et al., 2013). Another study found that women were less likely than 
men to obtain PTSD disability benefits from the VA, but adjusting for clinical factors and 
demographics eliminated this gender disparity (Sayer et al., 2014).  
Studies of homeless Veterans reveal a PTSD rate of 35%, compared to an 
estimated 13-20% in the general Veteran population (Carlson et al., 2013). However, 
while PTSD has been identified as a risk factor for becoming homeless among OEF/OIF 
Veterans, research suggests that other factors, such as a Veteran’s pay grade prior to 
discharge or behavioral health problems, appear to be better predictors of the risk of 
homelessness (Mertraux et al., 2013).   
While the directionality of PTSD’s relationship to medical, psychological, and 
social problems has been difficult to establish, it is clear that PTSD is associated with a 
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range of negative outcomes. This highlights the disorder as a major public health 
concern in Veteran populations. 
The Etiology of PTSD 
 Many individuals, such as a troop of soldiers at war, may be exposed to the same 
traumatic event and yet some develop PTSD while others do not. This phenomenon has 
led researchers to investigate the set of risk factors that underlie these differences. 
Several models have identified pre-existing features and personal history, characteristics 
of the traumatic event itself, and posttrauma social support and coping strategies as 
playing important roles in the development of PTSD (Keane, Marshall, & Taft, 2006; 
Mineka & Zinbarg, 2006). In addition to these models, neurobiological research has 
focused its attention on the fear conditioning pathway in the brain to better understand 
the common PTSD symptoms of hyperarousal and sensitivity to threatening stimuli. 
Researchers such as LeDoux (1996) and Baumeister et al. (2001) suggest that 
there is an inherent evolutionary advantage in humans’ sensitivity to negative stimuli. It 
is more adaptive to react in self-preservation in the presence of a danger that is later 
proven benign than to fail to react in the presence of a real danger. Therefore those 
who are more attuned to threats are more likely to survive. This is evident in our innate 
tendency to form negative impressions, adopt negative stereotypes, and process 
negative information more quickly and thoroughly than other types of stimuli 
(Baumeister et al., 2001). 
 LeDoux (1996) describes two neural pathways for information processing in the 
context of responding to threatening stimuli. In the more widely known pathway, a 
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stimulus is transmitted from the body’s sensory systems to the thalamus, which is 
characterized as the relay station for incoming information. The thalamus then projects 
this information to relevant regions of the cerebral cortex for cortical processing, which 
establishes a relationship between the stimulus and the presence of impending danger 
before transmission to the lateral nucleus of the amygdala. The stimulus is then 
processed by other regions of the amygdala before the central nucleus regulates the 
expression of a variety of defense responses such as increased heart rate, muscle 
contraction, the release of stress hormones, suppressed reactivity to pain, and 
heightened reflexes. These innate physical responses prepare the individual to deal with 
the potential threat signaled by the stimulus. LeDoux calls this neural pathway “the high 
road” as it allows the cerebral cortex an opportunity to assess the actual presence of 
danger before triggering the amygdala to mobilize the body’s fear response. 
However, there is a shorter route by which a stimulus may initiate a fear 
response without conscious awareness. In this pathway, the stimulus bypasses the 
cortex and reaches the amygdala directly from the sensory thalamus without 
undergoing cortical processing. This “quick and dirty” route allows an organism to begin 
responding to a potentially dangerous stimulus before the cortex can process it. The 
time saved by sending the stimulus to the amygdala rather than waiting for cortical 
input can mean the difference between life and death. LeDoux refers to the thalamo-
amygdala pathway as “the low road.” 
PTSD is thought to involve an altered response to acute and chronic stress via 
disruptions in various parts of the fear response circuit in the brain. For example, Kuo et 
 14 
al. (2012) found that combat-exposed Veterans with PTSD had larger total amygdala 
volume than their non-PTSD counterparts. Another study found an enhanced adrenal 
response in war-zone Veterans with PTSD, which leads to a more sensitive cortisol 
response to stress (Golier et al., 2014). Davidson & Begley (2012) refer to PTSD as a 
“disorder of disrupted context,” because individuals with PTSD generalize their feelings 
of anxiety or fear to nontraumatic locations and situations. They attribute this to 
diminished volume of or weaker projections from the anterior hippocampus, which 
plays a role in regulating behavioral inhibition in response to different contexts. Leskin & 
White (2007) conducted a study using the Attentional Network Task (Fan et al., 2002) in 
which participants respond to the direction of a central arrow that was either congruent 
or incongruent with the direction of two flanking arrows. They found that individuals 
with PTSD were significantly impaired in their ability to inhibit responses to conflicting 
contextual stimuli relative to participants without PTSD but with similar trauma 
histories. 
A growing body of research on neural connectivity in PTSD shows that 
disruptions in “the high road” pathway through the cortex may be an important 
underlying mechanism that can lead to PTSD symptomatology. For instance, brain 
structures that control the amygdala’s fear response but that are bypassed by “the low 
road,” such as the corpus callosum, caudal anterior cingulate, and insula, have been 
shown to have lower volumes in Veterans with PTSD than Veterans without PTSD (Chao 
et al., 2013). Severity of PTSD symptoms was also related to the reduction of gray 
matter volume in a larger temporal region (Aupperle et al., 2013), as well as reduced 
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white matter integrity in the limbic-thalamo-cortical tracts that are important for top-
down control of the fear response (Sanjuan et al., 2013).  
A study by Keane et al. (1998) found that a PTSD diagnosis could be predicted in 
male Vietnam Veterans (N = 1451) by their psychophysiological response to cues 
depicting traumatic wartime experiences. Veterans with PTSD exhibited higher resting 
levels of variables such as heart rate, skin conductance, and blood pressure. When 
presented with audiovisual and ideographic imagery scenes of trauma-relevant stimuli, 
the Veterans with PTSD also had greater responses on these measures. This provides 
strong support that high psychophysiological reactivity to trauma cues serves as a 
distinguishing feature of PTSD. 
It has been suggested that deficits in the ability to cortically inhibit emotional 
responses to trauma-related stimuli are a pre-existing risk factor for PTSD (Aupperle et 
al., 2012). Falconer et al. (2008) used functional magnetic resonance imaging (fMRI) to 
examine cortical inhibitory control in participants with PTSD to a group of participants 
that had been exposed to trauma but did not develop PTSD, and to a matched sample of 
healthy control participants without trauma exposure. Individuals with PTSD had a 
greater number of inhibitory errors on the study task and showed reduced activation in 
the cortical inhibitory network. Those with PTSD also demonstrated increased activation 
of the striatum, which plays a role in regulating attention to predict danger and may 
underlie the hyperarousal symptoms of PTSD. In another study, Wu et al. (2010) used 
event-related potentials (ERPs) to measure response inhibition in adolescent 
earthquake survivors with and without PTSD. Again, the results indicated a shorter 
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response time and a greater number of inhibitory errors in the PTSD group, reflecting an 
impairment of response inhibition that is related to impulsive behaviors. 
Studies show that an individual’s emotional experience of trauma is more 
predictive of PTSD symptoms than the characteristics of the trauma itself. A meta-
analysis of 68 studies by Ozer et al. (2002) examined a 7-factor model to predict PTSD 
and its symptoms. Factors included a history of prior trauma, prior psychological 
adjustment, family history of psychopathology, perceived life threat, perceived social 
support, peritraumatic emotional responses, and peritraumatic dissociation. Of these, 
peritraumatic emotional responses were the strongest predictors of PTSD. Those who 
described intensely negative emotions, such as fear, helplessness, horror, guilt, or 
shame, during or immediately after exposure to a traumatic event reported higher 
levels of PTSD symptoms. This further supports the theory that individuals with impaired 
cortical inhibition of emotional responses to trauma are more susceptible to the 
development of PTSD. 
The growing evidence of a selective attention bias for threatening stimuli in PTSD 
may specifically relate to the re-experiencing and hyperarousal symptom clusters. 
However, it is difficult to determine causality in this relationship given that these studies 
rely on cross-sectional designs. It is possible that dysfunctional neural pathways may 
impair the inhibition of emotional responses to traumatic triggers. Conversely it is also 
possible that re-experiencing symptoms and hyperarousal may interfere with the tasks 
of cortical inhibition and emotional regulation. Regardless of the directionality of this 
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relationship, a strong link has been established between disruptions in the fear 
conditioning pathway and the development of PTSD symptoms. 
Social Problem Solving 
 The current study proposed that social problem solving is one of the important 
cortical processes that is bypassed by “the low road” in individuals with PTSD. Social 
problem solving (SPS) is the process by which individuals attempt to identify, discover, 
or create adaptive means of coping with stressful problems they encounter in everyday 
life (Nezu, Nezu, & D’Zurilla, 2013). This reflects the process by which people attempt to 
alter the nature of a situation so that it is no longer problematic, their maladaptive 
emotional reactions to such problems, or both. In the context of SPS, problems are 
characterized as ideographic in that they represent an imbalance between the demands 
of a situation and one’s ability to cope adaptively in response to those demands. 
Solutions are similarly situation-specific and reflect a coping response that achieves the 
problem-solving goal(s) while maximizing positive consequences and minimizing 
negative consequences. 
 According to the contemporary multidimensional model of SPS, problem-solving 
outcomes depend on two theoretically distinct but related dimensions: problem 
orientation and problem-solving style (D’Zurilla, Nezu, & Maydeu-Olivares, 2004). 
Problem orientation refers to the set of cognitive-affective schemas that represent an 
individual’s general beliefs, attitudes, and emotional reactions to problems, and the 
ability to successfully cope with such difficulties. Rather than a continuum, Nezu (2004) 
identified two types of orthogonal problem orientations, positive and negative. A 
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positive problem orientation involves the tendency for individuals to view problems as 
challenging but solvable. Positive problem solvers perceive problems as challenges 
rather than major threats to one’s wellbeing. They understand that problem solving 
involves significant time, effort, and negative emotions, but they view negative 
emotions as an informative part of the coping process and have confidence in their 
ability to effectively cope. Positive problem solvers remain optimistic in believing that 
problems are solvable, and they have a strong sense of self-efficacy regarding their 
ability to handle difficult problems. In contrast, individuals with a negative problem 
orientation will tend to become frustrated and upset when faced with problems or 
when they experience negative emotions. Negative problem solvers view problems as 
unsolvable threats and doubt their ability to successfully cope with problems. These 
problem orientations refer to an individual’s general outlook towards problems, 
however an individual may exhibit a positive problem orientation in one domain of life, 
such as work or school, and a negative problem orientation in another, such as 
interpersonal relationships or health (Nezu et al., 2013). 
The second dimension of SPS, problem-solving style, refers to the types of 
cognitive-behavioral strategies that individuals employ when attempting to cope with 
stressful problems. Three different problem-solving styles have been identified 
(D’Zurilla, Nezu, & Maydeu-Olivares, 2002; D’Zurilla et al., 2004): rational problem 
solving, now referred to as planful problem solving (Nezu et al., 2013); avoidant problem 
solving; and impulsive/careless problem solving. Planful problem solving is the 
constructive approach that involves the systematic application of the following set of 
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skills: (a) problem definition and formulation (i.e., clarifying the nature of a problem, 
delineating a realistic set of problem-solving goals and objectives, and identifying those 
obstacles that prevent one from reaching such goals), (b) generation of alternatives (i.e., 
brainstorming a range of possible solution strategies geared to overcome the identified 
obstacles), (c) decision making (i.e., predicting the likely consequences of these various 
alternatives, conducting a cost-benefit analysis based on these identified outcomes, and 
developing a solution plan that is geared to achieve the problem-solving goal), and (d) 
solution implementation and verification (i.e., carrying out the solution plan, monitoring 
and evaluating the consequences of the plan, and determining whether one’s problem-
solving efforts have been successful or need to continue). 
Conversely, the other two problem-solving styles are considered to involve 
generally ineffective strategies for problem solving. An avoidant problem-solving style is 
the approach whereby an individual tends to engage in a pattern of procrastination, 
inaction, and dependency on others to provide solutions. An impulsive/careless style is 
characterized by impulsive, hurried, or careless attempts at problem resolution. People 
who exhibit avoidant or impulsive/careless problem-solving styles often worsen the 
existing problem and create new ones due to their use of unsuccessful coping strategies.   
 This 5-factor model of SPS (i.e., positive problem orientation, negative problem 
orientation, planful problem-solving style, avoidant style, and impulsive/careless style) 
has been cross-validated across many populations (D’Zurilla & Nezu, 2007). In addition, 
decades of research have consistently identified different outcomes in pathology 
between individuals characterized as “effective” versus “ineffective” problem solvers 
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(D’Zurilla & Nezu, 2007; Nezu, Wilkins, & Nezu, 2004). Overall, ineffective problem 
solvers report more life problems, health and physical symptoms, anxiety, depression, 
and psychological maladjustment. 
SPS and Psychopathology 
 Nezu et al. (2013) propose a model in which SPS plays an important role in the 
diathesis-stress model of psychopathology. In this model, a diathesis, or pre-morbid 
predisposition, can be triggered in the presence of either chronic or episodic stress to 
result in the development of psychopathology. In addition, the experience of stress in 
the absence of effective coping strategies can lead to further stress generation and 
contribute to a cyclical pattern of negative symptoms. Stress can be an important 
survival tool in that it activates an organism’s natural defenses in response to danger. 
However, when the system is overloaded via either chronic daily stress or a major 
trauma, those with inadequate coping strategies and cyclical stress generation are 
especially susceptible to negative health and mental health outcomes.  
Nezu et al. (2013) suggest that SPS can serve to moderate the relationship 
between stress and wellbeing. In the thalamo-amygdala pathway or “the low road” 
described by LeDoux (1996), threatening stimuli bypass the cortex to save time, but in 
doing so they exclude an important structure from mediating an individual’s response to 
stress. Cortical processing is important in helping individuals evaluate the 
appropriateness of their initial emotional reaction. If it is determined that the first 
response was not effective or relevant for this particular problem, the cortex is critical in 
identifying more successful coping alternatives. When a stimulus takes “the low road” to 
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the amygdala, the absence of cortical processing makes it more likely that an individual 
will react to a problem with ineffective coping strategies that characterize a negative 
problem orientation, avoidant problem-solving styles, and impulsive/careless problem-
solving styles. In contrast, employing constructive problem-solving skills in the face of 
stressful problems can potentially attenuate the negative effects of stress on wellbeing 
by re-engaging the cerebral cortex in mediating the amygdala’s stress response. 
 Studies exploring this theory have found that SPS significantly moderates the 
relationship between stress and psychopathology. There is converging evidence that in 
comparison to those with effective SPS and under comparable stress, individuals with 
poor SPS experience higher levels of depression (Ranjbar, Bayani, & Bayani, 2014; 
Cheng, 2001; Frye & Goodman, 2000) and anxiety (Siu & Shek, 2010; Londahl, Tverskoy, 
& D’Zurilla, 2005). 
SPS and PTSD Symptomatology 
 Disruptions in the same circuit of the brain underlie both ineffective SPS and 
symptoms of PTSD. In addition, SPS has been shown to predict a range of psychological 
conditions. Therefore this study hypothesized that a significant association exists 
between SPS and PTSD symptomatology. To date, there is very little existing research to 
establish this direct relationship.  
  In 1987, Nezu and Carnevale published a study regarding the relationship 
between interpersonal problem solving and coping in Vietnam Veterans. The sample (N 
=43) was divided into four groups: combat Veterans with PTSD, combat Veterans with 
severe adjustment problems but not PTSD, combat Veterans who were well-adjusted, 
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and Veterans with little or no combat exposure. PTSD diagnoses were determined by a 
semi-structured interview based on DSM-III diagnostic criteria (APA, 1980). Using the 
Problem Solving Inventory (PSI; Heppner & Peterson, 1982) and the Coping Reactions 
Inventory (CRI; Billings & Moos, 1981), the researchers found that the groups of 
Veterans with PTSD and severe adjustment problems reported significantly less effective 
coping reactions and poor problem-solving skills as compared to the well-adjusted and 
minimal combat exposure Veterans. Veterans with PTSD also reported less effective 
problem solving and less problem-focused coping reactions than the Veterans with 
adjustment problems but no PTSD.  
The relationship between SPS and PTSD symptoms was also explored in a study 
of primary care patients referred to a National Institutes of Heath (NIH) sponsored trial 
of Problem-Solving Therapy for subsyndromal depression in older adults (Kasckow et al., 
2012). Of 244 total participants, 64 (26.2%) reported a traumatic event, 6 (2.6%) had 
syndromal PTSD, and 14 (6.0%) had subthreshold PTSD as measured by the PTSD 
Checklist (Weathers & Ford, 1996). SPS was assessed with the SPSI-R: S. The researchers 
found that higher PTSD symptom scores predicted poorer problem-solving skills in these 
patients.    
A dissertation at Drexel University (Stoll, 2005) examined the role of SPS in 
breast cancer patients with PTSD symptoms. The study used the PTSD Checklist-Civilian 
Cancer Version (PCL-C; Smith et al., 1999) to assess cancer-related PTSD in 43 women 
who were one-year post cancer diagnosis. SPS was measured by the Social Problem-
Solving Inventory-Revised Short Form (SPSI-R: S; D’Zurilla, Nezu, Maydeu-Oliveras, 
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2002), which reflects the contemporary model of SPS. Stoll found that negative problem 
orientation mediated the relationship between cancer severity and PTSD symptoms. 
Interestingly, neither problem-solving styles nor global SPS scores predicted cancer-
related PTSD symptomatology or mediated the relationship between cancer severity 
and PTSD symptomatology. Based on this finding, Stoll suggested that the appraisal of 
problems may be an important aspect of PTSD, while the performance skills of SPS may 
not play as direct a role in the presentation of PTSD symptoms. 
 A recent study by Reich et al. (2015) looked specifically at the role of social 
problem-solving styles as an intermediary variable in the association between abuse 
exposure and PTSD severity among 105 female survivors of intimate partner violence 
(IPV). The researchers used the RPS, ICS, and AS scales of the Social Problem-Solving 
Inventory-Revised Long Form (SPSI-R:L) to assess the use of rational, impulsive/careless, 
and avoidant problem-solving strategies among the participants. The Clinician 
Administered PTSD Scale (CAPS; Blake et al., 1990) was administered to evaluate IPV-
related PTSD according to the PTSD symptoms defined in the DSM-IV. The results of the 
study revealed that rational and impulsive/careless problem-solving styles were not 
significantly associated with any form of abuse exposure (i.e., physical, sexual, 
verbal/emotional, dominance/isolation). However, avoidant problem solving was found 
to partially mediate the relationship between physical abuse and PTSD, and it fully 
mediated the relationship between sexual and verbal/emotional abuse and PTSD 
severity. The researchers suggested that avoidance may serve as an effective coping 
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mechanism immediately after a trauma, but it becomes dysfunctional and exacerbates 
PTSD symptoms over time. 
 The relationship between avoidant problem solving and PTSD was previously 
explored in a study of Israeli soldiers that compared the coping styles of 155 Veterans 
with PTSD and depression (Galor & Hentschel, 2012). PTSD was evaluated by a semi-
structured interview based on DSM-IV diagnostic criteria, as well as the PSTD Checklist-
Civilian Version (PCL-C; Weathers, Huska, & Keane, 1991). Coping skills were assessed 
using the avoidant and active coping subscale of the Coping Questionnaire, which is an 
inventory of possible responses to a problem situation. The researchers found that 
avoidant coping was associated with a PTSD diagnosis when compared to the depressed 
and control groups. Veterans with PTSD also had the greatest difficulty recognizing, 
isolating, and attending to specific elements within the complex problems presented. 
 In a study of 41 civilian trauma survivors, Sutherland & Bryant (2008) found that 
deficits in the retrieval of autobiographical memories for individuals with PTSD were 
associated with impaired problem-solving abilities. The study measures included an 
autobiographical memory task (Carroll, Davies, & Richman, 1971) comprised of five 
positive and five negative cue words. Participants were instructed to report the first 
specific personal memory triggered by each stimulus word within 60 seconds, and these 
were rated for specificity. To evaluate participants’ real-world problem-solving abilities, 
the means-end problem-solving task (MEPS; Platt & Spivack, 1975) tested the creation 
of solution strategies in response to trauma-related problem vignettes. Participants with 
PTSD generated fewer discrete steps to overcome obstacles, less active solutions, and 
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less effective solutions. Those with PTSD also had longer retrieval times of 
autobiographical memories, as well as more categorical memories. These findings are 
consistent with the theory that problem-solving deficits in PTSD may develop from an 
inability to benefit from past experiences, which in turn may result from difficulties 
retrieving specific autobiographical memories (McNally et al., 1995). 
 Given the limited research on the relationship between SPS and PTSD 
symptomatology, the current investigation sought to further assess the association 
between these two constructs. If SPS was found to be significantly related to PTSD 
symptoms, it would suggest that Veterans with PTSD would benefit from a treatment 
that targets problem-solving attitudes and behaviors, such as Problem-Solving Therapy 
(PST). PST aims to improve one’s ability to cope effectively with both major stressors, 
such as traumatic events, and minor stressors, such as chronic daily problems (Nezu et 
al., 2013). The treatment includes toolkits that directly address the types of difficulties 
that individuals with PTSD experience, such as overcoming cognitive overload or better 
regulating emotions under stress. A four-session, classroom-based training program 
called Moving Forward has already been developed in collaboration with the VA to 
adapt PST principles for use with Veterans (Tenhula et al., 2014). The results of a pilot 
intervention showed positive feasibility and acceptability, as well as improvements in 
SPS, resilience, and overall distress levels. If a significant relationship between SPS and 
PTSD symptomatology is established, then the implementation of PST may be a 
promising solution to meet the growing demand for evidence-based treatment of PTSD 
in Veterans.  
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Study Hypothesis 
 The present study hypothesized that SPS would significantly predict PTSD 
symptomatology while controlling for relevant demographic covariates. Specifically, the 
maladaptive dimensions of SPS, including negative problem orientation, 
impulsive/careless problem solving, and avoidant problem solving, were expected to 
predict greater PTSD symptomatology when controlling for demographics. Conversely, 
the constructive elements of SPS, including positive problem orientation and planful 
problem solving, were expected to predict lesser PTSD symptomatology when 
controlling for demographics. 
CHAPTER 2: Methods 
Participants 
 The study sample consisted of Veterans of the United States Military who were 
18 years of age or older and able to speak English fluently as a first or second language. 
Participants also agreed to waive consent, as required by the online survey platform. 
Individuals were ineligible to participate in the study if they were an active Service 
Member in the United States Military. We aimed to recruit at least 92 Veterans for 
enrollment in the study, as determined by an a priori power analysis described in the 
Plan for Statistical Analysis. 
Measures  
 Demographics. A wide range of demographic information was collected from 
participants, as well as information about their former Military positions and 
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experiences. A copy of the questionnaire requesting this information is contained in 
Appendix B1. 
 Social Problem-Solving Inventory-Revised: Short Form (SPSI-R: S; D’Zurilla, 
Nezu, & Maydeu-Olivares, 2002; Appendix B2). The short version of the SPSI-R is a 25-
item multi-dimensional measure of social problem-solving ability derived from a factor 
analysis of the original theory-driven Social Problem-Solving Inventory (D’Zurilla & Nezu, 
1990). In addition to a total score, it consists of five scales that measure two 
constructive dimensions, positive problem orientation (PPO) and rational problem 
solving (RPS), and three dysfunctional dimensions, negative problem orientation (NPO), 
impulsivity/carelessness style (ICS), and avoidance style (AS). Each item is rated on a 5-
point Likert scale from 0 (not at all true of me) to 4 (extremely true of me), with higher 
scores on a given scale indicating higher levels of that particular problem-solving 
dimension. Research has found the SPSI-R: S to have good to excellent internal 
consistency (range of alpha coefficients of .79-.95 across the five dimensions) and high 
test-retest reliability (estimates of .93 and .89 for the total score over a 3-week period 
among two different samples), as well as strong structural, concurrent, predictive, 
convergent, and discriminant validity (D’Zurilla, Nezu, & Mayedue-Olivares, 2002).   
 PTSD Checklist for DSM-5 (PCL-5; Weathers et al., 2010; Appendix B3). The PCL-5 
is a 20-item self-report scale that measures the presence of PTSD symptoms on a 5-
point Likert scale from 0 (not at all) to 4 (extremely). Military personnel and Veterans 
are asked to anchor their responses to “a stressful military experience.” The previous 
version of this scale, which was based on DSM-IV diagnostic criteria for PTSD, 
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demonstrated high sensitivity, specificity, and reliability as compared to a gold standard 
clinician-administered structured interview (Prescott et al., 2014). PCL-5 scores have 
been shown to be highly correlated with the original PCL (r = 0.95). The PCL-5 has also 
been shown to have high internal consistency (alpha = 0.97) and temporal stability 
(Keane et al., 2014). The PCL-5 continues to be one of the most widely used measures of 
PTSD symptomatology in both Military and VA health care settings. 
Procedures 
 Participants were recruited for the study from July 2014 through February 2015. 
The Philadelphia Veterans Network and Veterans Multi-Service Center both agreed to 
serve as recruitment partners by distributing flyers and conducting outreach to the 
Veterans that frequent these organizations. Additionally, recruitment occurred via 
flyers, emails on relevant list-servs, and in-person recruitment at approved Veterans 
organizations on the Drexel University campus. Individuals who learned about the study 
through word of mouth were allowed to participate.  
Interested participants registered for the study through an online Qualtrics link 
distributed by the partnering organizations and available in the study advertisements. 
As Qualtrics does not have the platform for a formal online consent process, there was 
no official consent. The online implementation of the study was critical for the 
expansion of recruitment to a larger and more nationally representative sample of 
Veterans. However, in order to protect participants’ rights, a summary of the relevant 
components of a standard IRB consent form was provided prior to initiating the survey. 
The content of this summary included the general goals of the study, the potential for 
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distress or discomfort in answering sensitive questions, the study’s data safety 
procedures, and the right of the participant to withdraw from the study at any time. 
Participants were then asked if they understood the information provided and if they 
agreed to participate in the study. 
Those who agreed to participate were presented with a series of self-report 
questionnaires. These scales were delivered as part of a larger study that also explores 
emotional regulation, self-harm, and combat exposure. Altogether these measures were 
expected to take approximately 30-45 minutes to complete.  
After participants completed the questionnaires, they were asked whether they 
answered the questions to the best of their ability and were given the opportunity to 
describe any difficulties they had in completing the questionnaires. Participants were 
then presented with a debriefing form that included a list of emergency mental health 
resources for use if they were experiencing any distress, and particularly if they had any 
concerns about suicidal thoughts or behaviors. 
No identifying information such as names or contact information was collected, 
as participation was anonymous. The IP addresses used to complete the surveys were 
tracked by Qualtrics, but were deleted at the conclusion of the study. All data was 
electronically stored in password-protected files that were accessible only to study 
personnel. The data will be stored for three years after the conclusion of the study. 
Ethical Considerations 
 Participation in the study was not expected to place individuals at greater than 
minimal risk given that the design consisted only of the completion of self-report 
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questionnaires. However, due to the sensitive nature of the surveys’ content, it was 
possible that individuals were at risk of becoming upset or uncomfortable when 
answering the questions. This may have been particularly true of the measures related 
to suicidal ideation and self-harm tendencies that were delivered along with the scales 
described above as part of a larger study. Furthermore, the anonymous online 
administration of the questionnaires made it impossible to identify specific individuals in 
distress. This rendered the study personnel unable to directly intervene by offering 
these participants mental health services. However, this was determined to be a 
necessary tradeoff in order to expand the study beyond the Drexel campus and enroll a 
larger and more nationally representative sample. To address the mental health needs 
of any participants in general or as a direct result of distress caused by the survey, the 
debriefing form at the conclusion of the questionnaires provided information about 
accessible psychological services. 
An additional concern was that the study had no anticipated benefits for 
individual participants. Those who enrolled in the study provided information about 
their thoughts, feelings, and behaviors, but they did not receive any treatment or 
intervention in return. To balance the weight of risks and benefits, there was a 
monetary incentive for participation in the study. Individuals who completed the 
surveys had the option to enter their names into a raffle to win one of three prizes to be 
delivered as a $50 Amazon gift card or a $50 donation to the charity of their choice. 
Names and contact information for the raffle drawing were de-identified from 
participants’ data.  
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Plan for Statistical Analysis 
Data was analyzed using the most recent version of SPSS software (Version 22.0). 
Descriptive statistics were conducted on the independent and dependent variables to 
investigate central tendencies and variability of the data. A bivariate correlation matrix 
was used to assess multicollinearity by identifying significant relationships among the 
independent variables. The correlation matrix was also used to identify demographic 
variables that were significantly correlated with the dependent variable, PTSD 
symptomatology. Those demographic variables that showed a significant relationship 
with PTSD symptomatology were included in the regression model as covariates. A 
hierarchical linear regression was used to determine the ability of SPS to predict PTSD 
symptomatology beyond the variability accounted for by demographic covariates using 
the following equation: PCL-5 = Block 1 [Demographic Covariates] + Block 2 [SPSI-R:S 
NPO, PPO, PPS, ICS, AS]. Significance levels for all analyses were established at the .05 
alpha level. To run a hierarchical linear regression with five predictors, 92 participants 
were needed to produce a power of 0.80 to detect a medium effect size difference of f2 
= 0.15 (Cohen, 1988) with α = 0.05. 
CHAPTER 3: Results 
Demographic Characteristics 
 Participants included 212 individuals who provided informal consent for the 
study. Of these, 42 participants did not complete the questionnaires. Data collected 
from 11 participants were excluded because these individuals reported that they were 
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not Veterans of the United States Military. The final analyses therefore include 
responses from 159 participants.  
The demographic characteristics of the sample are summarized in Table 1. 
Participants were predominantly White (66%, N = 105), male (79.2%, N = 126), and 
middle-aged (M = 38.51, SD = 11.79). The percentage of women in the study sample 
(20.8%, N = 33) was approximately twice that of the general Veteran population 
(National Center for Veterans Analysis and Statistics, 2013). Of note, almost half of the 
sample (45.3%, N = 72) consisted of current students. Participants served in a variety of 
Military branches and Military campaigns, and almost half of those who were deployed 
reported that they were in direct combat (45.9%, N = 73). More than one-third of the 
sample (36%, N =57) indicated that they had been diagnosed with a psychiatric disorder, 
and 27 of these individuals listed PTSD as one of their diagnoses.  
Descriptive Statistics for Study Variables 
Study variables were collected using the SPSI-R: S to characterize problem-
solving abilities and the PCL-5 to measure PTSD symptomatology. The descriptive 
statistics for each measure are provided in Table 2. The mean SPSI-R: S score of 13.74 
(SD = 3.02) corresponded to a standard score of 98, which fell in the norm group’s 
average range for middle-aged adults (Kant, D’Zurilla, & Maydeu-Olivares, 1997). The 
mean score on the PCL-5 was 24.65 (SD = 21.44). More than one quarter of the sample 
(26.42%, N = 42) had a total PCL-5 score at or above the recommended cut-point of 38 
for a provisional PTSD diagnosis (National Center for PTSD, 2014).  
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Study variables were examined for normality and transformed according to the 
appropriate method recommended by Tabachnick & Fidell (2013). The NPO, ICS, AS, and 
PCL-5 were positively skewed and transformed using a square root transformation. The 
PPO and RPS were negatively skewed and transformed using the reflect and square root 
function. These transformations helped to establish normality, and the transformed 
variables were used in the final analyses. 
Relationships Among Demographic Variables and Outcome Variable 
Prior to the main analyses, the relationships among the demographic variables 
and the main outcome variable of PTSD symptomatology were examined. A bivariate 
correlation matrix revealed that only current tobacco use was significantly correlated 
with the outcome variable of PTSD symptomatology (r = -0.22, p < 0.01; see Table 3). 
Current tobacco use was therefore included as a covariate in the hierarchical linear 
regression model.  
Assumptions of Hierarchical Linear Regression 
Preliminary analyses were conducted to ensure no violation of the assumptions 
of a hierarchical linear regression. It was concluded that the data fulfilled the 
assumptions of homoscedasticity and normality of error. However, the assumption of 
multicollinearity was violated. A correlation matrix between the predictor variables 
revealed significant correlations between several scales of the SPSI-R:S (see Table 4), 
which was expected as they measure dimensions of the same construct. Furthermore, 
several of the variables could be significantly predicted from each other using linear 
regressions (see Table 5). While the variance inflation factors for the model were all less 
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than 10, the tolerance values were greater than 0.9. It was therefore concluded that the 
assumption of multicollinearity was moderately violated. 
Hierarchical Linear Regression Model 
Hierarchical linear regression was used to assess the ability of SPS (PPO, NPO, 
RPS, ICS, and AS scales of the SPSI-R: S) to predict participants’ PTSD symptomatology 
(PCL-5) after controlling for the influence of current tobacco use. Tobacco use was 
entered in Block 1, explaining 4.7% of the variance in PTSD symptomatology. After entry 
of the SPSI-R: S scales in Block 2, the total variance explained by the model as a whole 
was 22.6%, F(6, 152) = 7.41, p < .001. The SPSI-R: S scales explained an additional 17.9% 
of the variance in PTSD symptomatology after controlling for current tobacco use, 
R2change = 0.18, Fchange(5, 152) = 7.03, p < 0.001. In the final model, current tobacco use 
remained a significant predictor of PTSD symptomatology (β = -0.18, p = 0.01). The only 
SPSI-R: S scale that made a unique statistically significant contribution to the model was 
the NPO (β = 0.42, p < 0.001). The full results of the analysis are reported in Table 6. 
CHAPTER 4: Discussion 
Main Findings and Implications 
 As hypothesized, SPS significantly predicted PTSD symptomatology. This is 
consistent with the existing literature that has previously examined this relationship 
among Veterans (Nezu & Carnevale, 1987) and primary care patients (Kasckow et al., 
2012). The maladaptive dimensions of SPS, including NPO, ICS, and AS, predicted greater 
PTSD symptomatology, and the constructive elements of SPS, including PPO and RPS, 
predicted lesser PTSD symptomatology. While the overall model was significant and 
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explained 21.4% of the variance in PTSD symptomatology, only the NPO made a 
significant individual contribution to the prediction of PTSD symptoms when controlling 
for the effects of the other variables in the model.  
The finding that NPO was the strongest significant predictor of PTSD 
symptomatology supports the notion that one’s problem orientation may play a 
particularly important function in the cognitive, emotional, and behavioral relationships 
that maintain PTSD symptoms (Stoll, 2005). More generally, it is thought that assessing 
and addressing one’s problem orientation is a critical component of PST’s ability to 
reduce psychopathology (Nezu & Nezu, 2013). Two meta-analytic reviews of 
randomized controlled trials (RCT) of PST found that the exclusion of a specific focus on 
problem orientation led to significantly less efficacious outcomes as compared to 
protocols that included training in problem orientation (Bell & D’Zurilla, 2009; Malouff, 
Thorsteinsson, & Schutte, 2007). It is therefore recommended that PST-based programs 
for individuals with PTSD include the PST techniques that target general beliefs, 
attitudes, and emotional reactions to real-world problems. 
 Another interesting finding was the lack of significant demographic predictors of 
PTSD symptomatology. This suggests that Veterans of all ages, genders, race/ethnicities, 
education levels, and socioeconomic statuses are vulnerable to the development of 
PTSD. This risk is also present across Military branches, campaigns, number and length 
of deployments, and degree of combat exposure.  
The significant relationship between current tobacco use and PTSD 
symptomatology was unexpected, as it indicated that individuals who currently use 
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tobacco products had fewer PSTD symptoms. The literature regarding the potential role 
of nicotine in PTSD remains inconclusive. Studies indicate that higher levels of nicotine 
dependence may contribute to the development and exacerbation of PTSD 
symptomatology (Feldner et al., 2007), particularly the avoidance and hyperarousal 
symptom clusters (Beckham et al., 1997). However, it is also possible that those with 
greater PTSD symptomatology are more likely to use tobacco products as a coping 
behavior, and research has shown that there may be pathways by which nicotine acts as 
an anxiolytic agent to reduce anxiety (Picciotto, Brunzell, & Calderone, 2002). The 
current study used a dichotomous measure of tobacco use, which limits the ability to 
draw nuanced conclusions. Tobacco use may play an important role in PTSD 
symptomatology, but more research is needed to understand the nature of this 
relationship.  
 The results of the current study indicate that SPS significantly predicts PTSD 
symptomatology. Therefore PST, which aims to increase adaptive adjustment to life 
stress by improving problem-solving attitudes and behaviors, may be an effective 
intervention to prevent or reduce PTSD symptomatology among Veterans. It is 
recommended that treatment interventions based on PST-principles be further 
developed, tested, and implemented where Veterans receive other mental and physical 
health services. A PST-based program tailored for Veterans may benefit from focusing 
on the PST strategies that specifically target negative problem orientation. For example, 
adequate time should be spent characterizing participants’ orientation, encouraging 
optimism and a sense of control, and overcoming negative thinking with techniques 
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such as positive visualization. Psychoeducation about PTSD should be provided to help 
Veterans understand that their behaviors are a product of how their brains work, and 
their brains can be “retrained” to generate a more constructive response to stress. 
Limitations 
  The current study has several limitations that may have impacted the outcome. 
One limitation was the use of multiple modes of recruitment. Participants were enrolled 
through partnering organizations, paper flyers, emails on relevant list-servs, and in-
person recruitment at campus events. These different methods may have contributed to 
variance in the data and confounded the results. 
 In addition, the online administration of the study may have yielded a unique 
sample or introduced error. Some Veterans may be skeptical to complete a survey 
online or have concerns about data confidentiality. Others may not be sufficiently 
computer literate and therefore choose not to participate. The amount of time it took 
for participants to complete the survey was variable (ranging from 6 minutes, 49 
seconds to 71 hours, 33 minutes, and 41 seconds). Responses were not excluded based 
on completion time, so it is possible that some surveys may be invalid.  It was also 
impossible to verify individuals’ eligibility for the study, such as their Veteran status. 
 In addition, this sample may not be representative of the general population of 
Veterans. For instance, 20.8% of the study sample was female, while only 10% of 
Veterans are women (Department of Veteran Affairs, 2014). Furthermore, this study did 
not assess for cognitive impairment due to TBI or age-related decline, which may serve 
as a confounding variable in participants’ ability to problem solve. Individuals who 
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engage in an avoidant problem-solving style may have chosen to discontinue the 
questionnaires when asked about distressing traumatic events or may have opted not to 
participate in the study. 
 This study relied on self-report measures, which may introduce error due to 
participants’ misinterpretation of questions or lack of insight into their own thoughts 
and behaviors. The study measures, particularly for PTSD symptomatology, are 
therefore limited by face validity and lack of direct professional judgment for 
determining the presence of clinically significant symptoms. 
The study design was cross-sectional, so conclusions cannot be made about the 
causal relationship between SPS and PTSD symptomatology. Although the sample was 
large enough to produce adequate power for the primary analysis, the lack of significant 
covariates may be due to limited variance in the demographic data. The results of the 
hierarchical linear regression should be interpreted with caution, given that the data did 
not meet the assumption of multicollinearity. 
Future Directions 
 Despite its limitations, the current study helps to establish an association 
between SPS and PTSD symptomatology. It is one of the first to explore this relationship, 
so replication critical in further evaluating the ability of SPS to predict PTSD 
symptomatology. Future studies should seek to better understand the neurological 
pathways that underlie this association. For example, disruptions in the fear 
conditioning pathway for individuals with PTSD may also create barriers to effective 
problem solving through poor emotion regulation.  
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Future research may also benefit from collecting additional detail regarding 
participants’ most traumatic event. The events can then be operationalized to 
determine whether the type of trauma (e.g., combat-related, sexual abuse) plays a role 
in the relationship between SPS and PTSD symptomatology.  
A large portion of the variance in PTSD symptomatology remains unexplained by 
SPS and therefore warrants further investigation. SPS may interact with some of these 
unidentified variables, such as an individual’s sense of control over the trauma or life’s 
problems in general. Future studies should implement longitudinal study designs with 
larger samples to generate causal models of these relationships. 
The growing evidence for the role of SPS in PTSD symptomatology suggests that 
PST would be an effective intervention to prevent or reduce PSTD symptoms among 
Veterans. Current PST-based programs, such as Moving Forward, should consider using 
pre- and post-treatment measures to determine whether PTSD symptoms were 
improved. Future PST-based programs may better target PTSD symptoms by 
emphasizing strategies that combat negative problem orientation.  
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Appendix A. Tables 
 
 
 
Table 1. Demographic Characteristics 
 
 
Number or 
Range 
Percent or 
Mean (SD) 
Gender 
      Male 126 79.2% 
    Female 33 20.8% 
Age (years) 23-67 38.51(11.79) 
Race/Ethnicity 
      White 105 66.0% 
    Black 22 13.8% 
    Hispanic/Latino 16 10.1% 
    Multiple racial/ethnic 7 4.4% 
    Other 5 3.1% 
    Asian 4 2.5% 
Marital Status 
      Married/living with partner 75 47.2% 
    Single/never married 58 36.5% 
    Divorced/separated 26 16.4% 
Current Student 
      Yes 72 45.3% 
    No 87 54.7% 
Education Level (if not current 
student) 
      High school diploma 21 13.2% 
    Some college 28 17.6% 
    College degree 23 14.5% 
    Graduate education 35 22.0% 
Work Status 
      Full-time 74 46.5% 
    Part-time 18 11.3% 
    Volunteer 9 5.7% 
    Unemployed but seeking 
employment 23 14.5% 
    Disabled or unable to work 13 8.2% 
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Household Income 
    $20-40,000 40 25.2% 
    $40-60,000 34 21.4% 
    $60-80,000 13 8.2% 
    $80-100,000 22 13.8% 
    >$100,000 27 17.0% 
Religious/Spiritual 
      Yes 98 61.6% 
    No 61 38.4% 
Tobacco Use 
      Yes 38 23.9% 
    No 121 76.1% 
Alcoholic Drinks Per Week  
      None 36 22.9% 
    One to three 54 34.4% 
    Four to six 38 24.2% 
    Seven to nine 8 5.0% 
    Ten to twelve 11 6.9% 
    Thirteen or more 10 6.3% 
Medical Conditions 
      Hypertension 20 12.6% 
    Diabetes 11 7.5% 
    COPD 5 3.1% 
    Cardiovascular Disease 3 1.9% 
    Cancer 2 1.3% 
    Stroke 1 0.6% 
    Other 21 13.2% 
Number of Medical Conditions 
      None 116 73.0% 
    One 30 18.9% 
    Two 8 5.0% 
    Three 3 1.9% 
    Four 2 1.3% 
Psychiatric Disorder Diagnosed 
      Yes 57 36% 
       PTSD 27 
        Depression 18 
        Anxiety 9 
        Bipolar disorder 3 
        ADD/ADHD 2 
        Panic disorder 1 
        Schizophrenia 1 
     No 102 64% 
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Currently receiving medication 
or counseling for emotional 
problems 
       Yes 42 26.4% 
     No 117 73.6% 
Branch served   
    Army 65 40.9% 
    Navy 31 29.5% 
    Air Force 25 15.7% 
    Marine Corps 21 13.2% 
    Coast Guard 1 .6% 
    National Guard 3 1.9% 
    Multiple 13 8.2% 
Campaigns   
    Vietnam 3 1.9% 
    Gulf War 11 6.9% 
    OIF 33 20.8% 
    OEF 29 18.2% 
    Other 12 7.5% 
    Multiple 51 32.1% 
    None 6 3.8% 
Number of Deployments 0-11 1.70(1.52) 
Months Deployed 0-52 14.47(11.58) 
Direct Combat While Deployed   
    Yes 73 45.9% 
    No 86 54.1% 
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Table 2. Descriptive Statistics for Study Variables 
 
 
 
 
 
  
 
 
 
Note. N = 159 
 
Range Mean Std. Deviation  
SPSI Total 6 – 19 13.74 3.02 
    PPO 0 – 20 13.14 4.50 
    NPO 0 – 20 5.38 4.54 
    RPS 0 – 20 11.70 4.06 
    ICS 0 – 17 5.68 4.07 
    AS 0 – 19 5.08 4.17 
PCL-5 Total 0 – 80 24.65 21.44 
 5
3
 
Table 3. Pearson Correlation Coefficients Among Demographic Variables and PTSD Symptomatology 
 
Note. N = 159, *p < .05, **p < .01, ***p < .001 
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Table 4. Pearson Correlation Coefficients Among Study Variables 
 
 
Note. N = 159, * p < 0.05, ** p < 0.01 
  
 
PPO NPO RPS ICS AS PCL-5 Total 
PPO 1 0.28** 0.59** 0.05 0.29** -0.02 
NPO 0.28** 1 0.07 00.58** 0.66** 0.39** 
RPS 0.59** 0.07 1 0.15 0.13 -0.15 
ICS 0.05 0.57** 0.15 1 0.60** 0.24** 
AS 0.29** 0.66** 0.13 0.60** 1 0.17* 
PCL-5 Total -0.02 0.39** -0.15 0.24** 0.17* 1 
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Table 5. Prediction of Study Variables from Each Other Using Linear Regression 
 
Dependent 
Variable 
Independent 
Variable 
b SEb β 
PPO NPO 0.22 0.06 0.28*** 
NPO  PPO 0.36 0.10 0.28*** 
PPO RPS 0.68 0.07 0.59*** 
RPS PPO 0.51 0.06 0.59*** 
PPO AS 0.23 0.06 0.29*** 
AS PPO 0.36 0.10 0.29*** 
NPO ICS 0.61 0.07 0.57*** 
ICS NPO 0.54 0.06 0.57*** 
NPO AS 0.68 0.06 0.66*** 
AS NPO 0.65 0.06 0.66*** 
ICS AS 0.58 0.06 0.60*** 
AS ICS 0.62 0.07 0.60*** 
 
Note. N = 159, *p < .05, **p < .01, ***p < .001 
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Table 6. Summary of Hierarchical Regression Analysis for Predicting Posttraumatic Stress 
Symptomatology from Social Problem Solving  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. N = 159, * p < 0.05, ** p < 0.01, *** p < 0.001  
 Model 1 Model 2 
Variable B SE B β B SE B β 
Tobacco 
Use 
-1.23 0.44 -0.22** -1.04 0.41 -0.18* 
PPO    -0.05 0.29 -0.02 
NPO    0.97 0.24 0.42*** 
RPS    -0.60 0.42 -0.18 
ICS    0.27 0.24 0.12 
AS    -0.38 0.25 -0.16 
R2 0.047 0.226 
ΔR2 0.047 0.179 
F for ΔR2 7.812** 7.028** 
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Appendix B. Measures 
 
 
 
B1. Demographic Information 
 
1. Age: ________________ 
 
2. Gender:     
  
        Male   
       
       Female 
 
 
3. Race/Ethnicity (self-defined): 
  
Asian   
 
Black   
 
Hispanic/Latino  
 
Native American   
 
White  
 
Multi-racial/ethnic  
 
Other (please specify)   
 
___________________________________________________ 
 
4. Marital status:  
 
  Married / living with partner 
 
  Divorced / separated 
 
  Widowed 
 
  Single / never married 
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5. Do you have children? 
 
  Yes: If yes, how many? _________ 
 
  No 
 
6. Are you a student? 
  
        Yes   
       
       No 
 
7. If you are a student, what class are you? 
 
College freshman   
 
College sophomore   
 
College junior    
 
College senior  
 
Graduate student (if so, please specify the program you are in)  
 
_____________________ 
 
N/A 
 
8. If you are a student, what is your major/area of study?   
 
__________________________________________ 
 
9. If you are not a student, what is the highest grade you have completed in school? 
 
  Some high school 
 
  High school diploma 
 
  Some college 
 
  College degree 
 
  Graduate education 
 
 59 
10. Are you currently: 
 
  Working full-time 
 
  Working part-time 
 
  A volunteer 
 
  Retired 
 
  Unemployed, but seeking to work 
 
  Disabled or unable to work 
 
11. Household income: 
 
  >$20,000 
 
  $20-40,000 
 
  $40-60,000 
 
  $60-80,000 
 
  $80-100,000 
 
  >$100,000 
 
12. Is English your first/native language? If not, what is your first/native language? 
 
  Yes 
 
  No, other: _______________________________________ 
 
13. Do you consider yourself religious or spiritual? 
 
  Yes 
 
  No 
 
14. Do you currently use tobacco products? 
 
  Yes 
 
  No 
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15. Average number of alcoholic drinks per week: _________ 
 
16. Have you had the following medical conditions (check all that apply):  
 
  Diabetes 
 
  Cancer 
 
  Cardiovascular disease (e.g., heart attack, heart failure) 
 
  Stroke 
 
  COPD 
 
  Hypertension 
   
Other (please specify): ___________________ 
 
17. Have you been diagnosed with a psychiatric disorder? 
 
  Yes 
 
  No 
 
If yes, please specify: __________________  
 
18. Are you currently receiving medication or counseling for emotional problems, such 
as depression or anxiety? 
 
  Yes,  (if so, please specify) ______________________ 
 
  No 
 
19. Are you a Veteran of the US Armed Forces? We define Veteran as anyone who has 
served active duty or reserve component of the Air Force, Army, Coast Guard, Marine 
Corps, National Guard, or Navy. 
 
 
  Yes 
 
  No, other: _______________________________________ 
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20. What branch(es) did you serve in? 
 
Branch(es)  __________________________________________ 
 
21. Please list all of the campaigns in which you participated.   
 
World War II  
 
Korean War  
 
Vietnam War   
 
Persian Gulf War  
 
Operation Iraqi Freedom   
 
Operation Enduring Freedom  
 
Other (please specify)   
 
___________________________________________________ 
 
22. What was your mos/rate? 
 
 
 
23. While deployed, were you in direct combat? 
 
  Yes 
 
  No, other: _______________________________________ 
 
 
24. Please list your deployments and the length in months 
(i.e. OIF/15 or OEF/7). 
 
________________________________________________________________________ 
 
 
Thank you for your participation. Please do not provide any identifying information as 
we wish to protect your confidentiality and anonymity. 
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B2. Social Problem-Solving Inventory – Revised (Short Form) (SPSI-R: S) 
 
D’Zurilla, T. J., Nezu, A. M., & Maydeu-Olivares A. Social Problem-Solving Inventory – 
Revised (SPSI-R): Technical Manual. North Tonawanda, NY: Multi-Health Systems; 
2002. 
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B3. Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5) 
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